R PACKAGE REQUIREMENTS
Iberia01 is provided in NetCDF format and, therefore, can be accessed using a number of packages and libraries. In this example, we build on the climate4R (https://github.com/ SantanderMetGroup/climate4R) R framework for Climate Data Access and Post-processing which allows to easily read the data, compute indices and validation metrics and plot the results.
To ensure reproducibility, it is recommend to install the same versions of the packages that produced this document, even though in most cases more recent versions exist (see the last Session Information Section).
Installing climate4R
The climate4R R framework can be installed using conda or docker. Individual packages can be also installed from the GitHub repositories using the function install_github from package devtools.
For, instance, to install transformeR v0.0.14, it suffices with pointing to the specific version tag after the @ symbol.
Thus, in order to install the proper versions of the packages of the climate4R bundle needed to run these examples:
devtools::install_github(c("SantanderMetGroup/transformeR", "SantanderMetGroup/convertR", "SantanderMetGroup/loadeR", "SantanderMetGroup/visualizeR")) rm(list = ls()) options(java.parameters = "-Xmx8000m") library(loadeR, lib.loc = "~/R/x86_64-pc-linux-gnu-library/3.5/")
R package for data loading
The R package loadeR will perform the data loading task, including authentication against the Santander User Data Gateway (UDG) server (see the loadeR wiki) and enabling the access to any remote dataset via OPeNDAP, as well as creating and accesing datasets locally.
Prior to data access through the Santander Climate Data Service (via the User Data Gateway), authentication is required (see instructions for registration, https://github.com/SantanderMetGroup/ loadeR/wiki/Loading-data-from-the-User-Data-Gateway-(UDG)). Once a user/password have been obtained, the authentication is performed in one step: loginUDG(username = "---", password = "---") # Replace "---" by the personal user/password
R package for data post-processing and plotting
In addition, the R package transformeR enables climate data transformation (plotting, aggregation, subsetting, PCA/EOF analysis . . . ). Further details on its capabilities and installation instructions are available in the wiki page. Moreover, the package visualizeR provides different ploting functions. library(transformeR, lib.loc = "~/R/x86_64-pc-linux-gnu-library/3.5/") library(convertR, lib.loc = "~/R/x86_64-pc-linux-gnu-library/3.5/") library(visualizeR, lib.loc = "~/R/x86_64-pc-linux-gnu-library/3.5/")
Colour Palettes:
The package RColorBrewer is used to replicate the spectral color palette used in the paper in the correlation maps. Next, the palette veri.colors is defined, that will be used in the verification maps: library(RColorBrewer, lib.loc = "~/R/x86_64-pc-linux-gnu-library/3.5/") cols <brewer.pal(n = 11, name = "Spectral") veri.colors <-colorRampPalette(rev(cols))
Daily Precipitation Climatology:
First, we obtain the daily precipitation climatology and the differences between both datasets, Iberia01 and E-OBS v17.0. To this aim, the dataset and geographical domain should be defined: 
Iberia01:
Now, we consider the Iberia01 dataset: 
Now, we consider the Iberia01 dataset: In order to obtain the difference between both datasets, we interpolate E-OBS v17.0 to the grid of the Iberian01 dataset:
## E-OBS climatology is regridded to the Iberian01 grid: tg.eobs <-interpGrid(tg.eobs, new.coordinates = getGrid(tg.Ib01), method = "nearest")
Differences between E-OBS v17.0 and Iberia01:
• Bias: 
R package for Climate Indices calculation:
climate4R.indices is the package to compute several indices within the climate4R framework, therefore is seamlessly integrated with the climate4R data structures, and provides support for parallel computing. 
